Patented June 10, 1952 " "  2,600,004 

UNITED 

STATES PATENT 

OFFICE 

1 
This invention relates fo novel organic com- 
pounds having fluorescent properties. It is an 
object of this invention fo provide novel fluores- 
cent agents characterized by a distinctive shade 
of fluorescence and useful for shading other 
fluorëscent agents which are now in commercial 
use. Additional objects and advantages of this 
invention will appear as the description proceeds. 
Among the various fluorescence agents for tex- 
tile flber now on the market, the disodium salt 
of 4,4' - bis(2,4 - dimethoxy-benzoylamino)-stil- 
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Now, according fo this invention new fluores- 
cent agents are synthesed which possess prop- 
erties satisfying to a high degree all the afore- 
mentioned pre-requisites and characteristics. 
5 ïnese new fluorescents are the chemical com- 
pounds obtained by acylating 4,4'-diamino-stfl- 
bene=2,/- disulfonic acid with S = methoxy - 2- 
naphthoic acid or ifs chloride fo produce the 
corresponding bis-amide. More particularly, the 
10 novel fluorescent agents of this invention may be 
expressed by the general formula 

bene- 2,2'-disulfonic acid bas attained special 
prominence in view of ifs high potency, desirable 
blue shade, good aflinity for cellulosic flber and 
good fastness fo bleach. This compound and its 
preparation are described more fully in copend- 
ing application of W. W. Wirth and S. E. Krahler, 
Serial No. 54,814. The blue-fluorescent shade 
which this compound develops when flluminated 
by ultra-violet light is desirable, because it over- 
cornes the natural yellowish shade of bleached 
cotton, giving the latter a whiter appearance 
when viewed in daylight. This whitening effect, 
however, is valuable only as long as the concen- 
tration of the fluorescent agent itself upon the 
flber is hot too great. If heavier dyeings than 
a certain optimum are applied, the textile flber 
may assume a pinMsh cast when viewed in day- 
light, due to the deeply blue fluorescence of the 
agent, bordering on the violet. 
Another agent now on the market which tends 
to develop a pinkish cast when applied in rela- 
tively heavy concentrations is 4,4'-bis(phenyl- 
ureido) - stflbene - 2,2'-di(sodiumsulfonate), ob- 
tained according to German Patent No. 746,569. 
To overcome the above tendency to pinkishness 
by admixing the blue-fluorescent agent in ques- 
tion w.'th one of a different shade is hot so simple 
a problem as it sounds off=hand. The adjuvant 
must not only be a fluorescent of the requisite 
shade to counter-balance the pinkish cast of the 
principal fluorescent agent, but it must bave also 
at least the following adoetional properties. 
1. It must have exhaust properties similar fo 
those of the principal agent, so as to avoid shade 
changes due to unequal exhaust. 
P,. It must be essentially equal to the principal 
agent in fastness properties when on the flber, 
so as fo avoid shade changes due to laundry 
or unequal fading. 

wherein M stands for a cationic member selected 
from the group consisting of hydrogen, the alkali- 
metals, and the ammonium radical. 
20 OEhe novel compounds may be prepared by 
methods which are per se known in the art, for 
 instance by reacting with 2 moles of 3=methoxy- 
2-naphthoyl chloride upon substantia]ly 1 mole 
of 4,4'diamino-stflbene-2,2'-disulfonic acid in a 
25 medium of pyridine, which may or may hot be 
admixed with. an inert organic solvent such as 
toluene. Or, iï desired, 3-methoxy-2-naphthoic 
acid may be used in lieu oï the acid chloride, in 
which event an acid halogenating agent, such as 
30 phosphorus trichloride, phosphorns oxychloride 
or thionyl chloride, is added fo the reaction mass. 
In lieu o pyridine, a mixture of a tertiary base 
such as dimethyl- or diethyl-cyclohexylamine, 
and an inert diluent, such as toluene or xylene, 
35 may be employed, and the entire procedure may 
then ïollow the details set forth in U. S. P. 
2,497,130 and 2,497,131. 
Wifhout limiting my invention, the ïollowing 
examples are given to illustrate my preïerred 
40 mode oï operation. Pars mentioned are by 
weight. 
Example I 
A mixture of 17 parts of 4,4'-diaminostilbene- 
45 2,2'-disulfonic acid, 32 parts of 3-methoxy-2- 
naphthoyl chloride and 198 parts of pyridine is 
heated at reflux for 2 hours. At the end of 
this rime, the reaction is essentially complete 
as shown by no color formation on treatment of 
50 a small portion of the reaction mixture with 
cold nitrous acid and alkaline R-salt; the forma- 
tion of a purple color- indicates the presence of 
unreacted aminostilbenedisulfonic acid and in- 
complete reaction. The hot mixture is drowned 
55 into 1,000 parts of water, and ruade just alkaline 



with 7 parts o£ sodium hydroxide. The drowned 
product is treated with 100 g. of salt, flltered, 
washed free of excess alkali with 5 % salt solu- 
tion and dried. By nitrogen and sulfur deter- 
minations, if analyzes 58% pure as sodium-4,4'- 
bis ( 3 -methoxy-.-r/aphthoylamino ) -Stflbene-2,2'- 
disulfonate, the remaining 42% being inert 
terials. Cellulosic fibers which bave been treate4 
with a highly dilute aqueous solution of the prod- 
uct show an intense whitishbtub flu0resceflCè 
when viewed under ultra-violet light in the sub 
stantial absence of daylight. 
The treatments for the-aTo6rnentioned 
pose were effected using 40 ï..p.m. (0.004%) 
of the dye (based on the liber weight) at 50:1 
water to cloth ratio. The dye bath contained 
0.15% fluorescent-free synthëtic détdré/t 
the long-chain-alkyl aryl-sulfonate type (base_d 
on the water used). The dyeing time was 20 
minutes at 130 ° F. The teated cloths were rinsed 
in water and air .dried. 
Exape :2 
A mixture of 83 parts of 4'-daminosti:lbene- 
2,2'- disulfonic acid, 100 parts óf "3-methoxy2- 
naphthoic acid, 48.9 parts of .phosphórus .oxy- 
chloride and 455 parts of pyridine is heated 
reflùx for 1 hour. At the end of this rime, the 
reaction is essentially comPete as shown .by .the 
nït0us acid-R-salt test of Examp]e 1-. The hot 
mixture is drowned into .88 -parts of:sodium 
droxide and 101 parts of water af 0 ° C. The 
esuRing mixture is distilled by passing lire 
steam through it until the temperàure "bf the 
effluent vapors has reached 100.5 ° C. and has 
held at this temperature for 10 minutes. The 
mixture is thon filtered at 90°-t00 ° C., and the 
filter cake is washed with 200 .parts of 5 % :sodium 
chloride brine solution. ehe fltter cake is sus- 
pended in 2000 parts of 5% brine solution, ruade 
just alkaline te Clayton Yellow papei-, hëated 
95°-100 ° Co for 5'mînutes and.filtered. The prod 
uct is washed with 2000 parts of .5% bine .and 
dried. -Analysis .for .nirogen and su-lfur Shows 
the product to have a .purity Of 97% .as sodium- 
4,4'-bis  3 -methoxy--naphthoylamiio) -stilbehe- 
2»2'_-disulfonate. 
The product isolated in the-above examples 
is the disodium salt. The ïree disulfonic 
may be prepaed therefr0m bY treatment wi,h 
hot dilate mineral acid. By temént 0 the 
free acid with aqueous solutiois of the c6rre- 
sponding bases, other desirable slts may be pre 
pared, for instance the dipotasi.um and the 
diammonium salts. 

»600»00 
As already indicated, the new compods, 
when applied directly fo cellulosic flber, impart 
thereto an intense whitish-blue fluorescence. 
Their more important practical value, however, 
5 resides in their capacity toshade he fluorescence 
obtainable by those waterZsoluble blue fo blue- 
violet fluorescent agents now on the market 
which by themselves tend fo introduce a pinkish 
cast. As little as 20 parts by weight of the novel 
:10 :compound to 80 parts by weight of the disodium 
salt of 4,4'-bis(2,4-dimethoxy-benzoylamino)- 
-or 4,4'bis(phenyl-ureido) - stilbene - 2,2' - disul- 
foïfic Cid suflïcbs fo overcome the pinMsh cast, 
en'dowiflg h'e cellulosic flber with a more pure 
15 white appearane in ordinary daylight. Of 
course, the quantity admixed may be varied 
ithïn ïide limits, say from 10 to 50 %, depend- 
ing on the preference of the ultimate consumer. 
The Composite fluorescent agents thus obtained 
20 possess essentially uniform exhaust qualifies and 
good fastness to bleach. To furher facilitate 
their application fo textile fiber, the composite 
agents may 'be incorporated in soap flakes or 
artificial detergents, as is already well known 
25 in conjuncti0n wiçh the fluorescent agents now 
on the market. 
Other variations and modifications wiH readily 
appear to thoSe skilled in this art. 
I claire as my invention: 
30 L A compound selected flore the group con- 
sisting f 4,4' - bis(3 -metlioxy - 2  naphthoYl- 
amino)-stilbene-2,2'-disulfonic acid and ifs 
ter-soluble salts. 
2. Th'e disodium salt of 4,4'-bis(3-methoxy-2- 
35 nahthóylamino)-stflbene-2,2'-disulfonic acid. 
3. A fiuorescence agent for cellulosic liber com- 
pising an admixture of about 90 to 50 parts by 
Weiii of ;'-bis (2,4-'dimethoxybenzoylamino)- 
Stilbëne-2»2'-di(sodium-sulfonate) and about 10 
40 fo 5f pars by weight of 4,4'bis(3-methoxy-2- 
naohthoylamino) - stilbene-2,2' - di(sodium-sul- 
'fëna-te). 
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